Antimicrobial effect of buffered sodium citrate, alone or combined with sodium diacetate, on total aerobic count of ground beef stored at 39°F by Ceylan, E. & Marsden, James L.
Kansas Agricultural Experiment Station Research Reports 
Volume 0 
Issue 1 Cattleman's Day (1993-2014) Article 267 
2003 
Antimicrobial effect of buffered sodium citrate, alone or combined 
with sodium diacetate, on total aerobic count of ground beef 
stored at 39°F 
E. Ceylan 
James L. Marsden 
This report is brought to you for free and open access by New 
Prairie Press. It has been accepted for inclusion in Kansas 
Agricultural Experiment Station Research Reports by an 
authorized administrator of New Prairie Press. Copyright 2003 
Kansas State University Agricultural Experiment Station and 
Cooperative Extension Service. Contents of this publication 
may be freely reproduced for educational purposes. All other 
rights reserved. Brand names appearing in this publication are 
for product identification purposes only. No endorsement is 
intended, nor is criticism implied of similar products not 
mentioned. K-State Research and Extension is an equal 
opportunity provider and employer. 
Follow this and additional works at: https://newprairiepress.org/kaesrr 
 Part of the Other Animal Sciences Commons 
Recommended Citation 
Ceylan, E. and Marsden, James L. (2003) "Antimicrobial effect of buffered sodium citrate, alone or 
combined with sodium diacetate, on total aerobic count of ground beef stored at 39°F," Kansas 
Agricultural Experiment Station Research Reports: Vol. 0: Iss. 1. https://doi.org/10.4148/2378-5977.1670 
Antimicrobial effect of buffered sodium citrate, alone or combined with sodium 
diacetate, on total aerobic count of ground beef stored at 39°F 
Abstract 
We studied the antimicrobial efficacy of buffered sodium citrate and a combination of buffered sodium 
citrate and sodium diacetate on natural aerobic microflora of ground beef stored at 39°F. For non-treated 
control and 1% buffered sodium citrate, total aerobic count gradually increased from 4.2 log colony 
forming units (CFU)/gram initially to 9.0 and 8.7 log CFU/gram, respectively, after 10 days. Both 
treatments reached the spoilage index number of 7.0 log CFU/gram after 5 days. A combination of 1% 
buffered sodium citrate and 0.1% sodium diacetate resulted in a total aerobic count of 5.9 log CFU/gram 
(below the spoilage index) after 10 days of storage at 39°F. Combined 1% buffered sodium citrate and 
0.1% sodium diacetate suppressed growth of aerobes and increased the shelf life of ground beef stored 
at 39°F. 
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ANTIMICROBIAL EFFECT OF BUFFERED SODIUM CITRATE, ALONE 
OR COMBINED WITH SODIUM DIACETATE, ON TOTAL AEROBIC 
COUNT OF GROUND BEEF STORED AT 39°F 
 





 We studied the antimicrobial efficacy of 
buffered sodium citrate and a combination of 
buffered sodium citrate and sodium diacetate 
on natural aerobic microflora of ground beef 
stored at 39°F.  For non-treated control and 
1% buffered sodium citrate, total aerobic 
count gradually increased from 4.2 log colony 
forming units (CFU)/gram initially to 9.0 and 
8.7 log CFU/gram, respectively, after 10 days. 
Both treatments reached the spoilage index 
number of 7.0 log CFU/gram after 5 days.  A 
combination of 1% buffered sodium citrate 
and 0.1% sodium diacetate resulted in a total 
aerobic count of 5.9 log CFU/gram (below the 
spoilage index) after 10 days of storage at 
39°F.  Combined 1% buffered sodium citrate 
and 0.1% sodium diacetate suppressed growth 
of aerobes and increased the shelf life of 




 Meat is highly perishable.  Ground meat 
has a large surface area that favors growth of 
aerobic microflora during storage.  Extended 
shelf life and greater safety of meat and poul-
try products are critical needs.  Buffered so-
dium citrate is a combination of citric acid and 
sodium citrate.  The USDA Food Safety and 
Inspection Service permits the use of buffered 
sodium citrate, effective June 24, 1996, in 
cured and uncured meat and poultry products.  
Sodium citrate, a salt of citric acid, is ap-
proved as a generally recognized safe com-
pound by the Food and Drug Administration.  
It occurs as a natural compound in fruits and 
has few limitations for use in food. 
 
 Buffered sodium citrate (IONAL) inhib-
its microbial growth and retains flavor and is 
especially effective when a low initial micro-
bial count occurred.  IONAL increases ionic 
strength in meat products and allows better 
water holding capacity, lower water activity, 
and less purge in meat and poultry products.  
It increases shelf life and maintains organolep-
tic characteristics of meat and poultry over 
long storage.  The recommended usage level 
of IONAL is 1.0 to 1.3%.  Its antimicrobial 
activity increases as pH decreases. 
 
 Fresh meats can be contaminated during 
handling and processing.  Grinding meat in-
creases surface area and favors the growth of 
microorganisms.   Meat provides nutrients re-
quired for the growth of microorganisms.  In-
trinsic and extrinsic parameters in combina-
tions provide a “hurdle effect” for controlling 
the growth of microorganisms in foods.   This 
study evaluated the antimicrobial effect of 1% 
buffered sodium citrate (IONAL) alone or in 
combination with 0.1% sodium diacetate 




 Ground beef (20% fat), purchased from a 
local retail store, was divided into three equal 
parts.  The first part was designated as a con-
trol sample (no antimicrobial agents added).  
 66
The second part was mixed with 1% buffered 
sodium citrate, and the third with a combina-
tion of 1% buffered sodium citrate and 0.1% 
sodium diacetate.  Samples were placed into 
commercial ground beef bags and stored at 
39°F.  Total aerobic counts were performed 
daily from randomly selected subsamples.  
These samples were homogenized and diluted 
using 0.1% peptone water (Difco Laborato-
ries, Detroit, MI).  Enumeration of total aero-
bic bacteria of samples was performed on 
Tryptic Soy Agar plates incubated at 95°F for 





Results and Discussion 
 
 For control and 1% IONAL treatment, the 
total aerobic count gradually increased from 
the initial level of 4.2 log CFU/gram to 9.0 
and 8.7 log CFU/gram, respectively, after 10 
days of storage.  Both treatments reached the 
spoilage index number of 7.0 log CFU/gram, 
on the 5th day of storage.  The combined 1% 
IONAL and 0.1% sodium diacetate resulted in 
a total aerobic count of 5.9 log CFU/gram, 
which was below the spoilage index after 10 
days of storage at 39°F.  The combination of 
1% IONAL and 0.1% sodium diacetate sup-
pressed the growth of total aerobic bacteria 
and increased the shelf life of ground beef. 
 
